Paroxysmal nocturnal hemoglobinuria: an historical overview.
The clinical hallmark of paroxysmal nocturnal hemoglobinuria (PNH) is episodic hemoglobinuria, and it was this feature that captured the attention of European physicians in the latter half of the 19th century, resulting in careful observational studies that established PNH as an entity distinct from paroxysmal cold hemoglobinuria and march hemoglobinuria. Curiosity about the etiology of the nocturnal aspects of the hemoglobinuria led the German physician Paul Strübing to develop the prescient hypothesis that the erythrocytes of PNH are abnormally sensitive to hemolysis when the plasma is acidified during sleep because of accumulation of carbon dioxide and lactic acid as a result of slowing of the circulation. Investigation of the intricate pathophysiology that underlies the abnormal sensitivity of PNH erythrocytes to hemolysis in acidified serum produced a number of remarkable scientific achievements that involved discovery of the alternative pathway of complement, identification of the membrane proteins that regulate complement, discovery of a novel mechanism for attachment of proteins to the cell surface, and identification of the genetic basis of the disease. These discoveries were made steadily over a period of more than 100 years, and each generation of physicians and scientists made important contributions to the field. The mysteries of PNH have been solved in a particularly satisfying way because the precision and orderliness of the solutions made clearly understandable what had seemed at the times prior to resolution to be problems of nearly insurmountable complexity. The history of PNH is an inspirational reminder of the elegant complexity of nature, the rewards of curiosity and the power and beauty of science.